Reduction of hyperlipidemia in the LA/N-corpulent rat by dietary fish oil containing n-3 fatty acids.
The LA/N rat, when homozygous for the corpulent gene (cp/cp), is obese, hyperphageous, hyperinsulinemic, hypertriglyceridemic and prone to the development of vascular and myocardial lesions. The hypertriglyceridemia, which in 3-month-old cp/cp males is 282 +/- 42 mg/dl and in females, 512 +/- 83 mg/dl, results from the presence of a large triacylglycerol-rich VLDL. The moderate hypercholesterolemia in these animals is largely due to markedly elevated HDL levels, which reach 172 +/- 21 mg total lipid/dl in males and 154 +/- 22 mg total lipid/dl in females. The LA/N-cp rat is thus an interesting animal model of endogenous hypertriglyceridemia in which to examine the hypolipidemic effects of pharmacological agents and also dietary oil supplements containing the n-3 fatty acids. In this study, 1-month-old male and female cp/cp rats were fed a normal low fat laboratory chow supplemented with either 10% olive oil or 10% redfish (Sebastes marinus) oil ad libitum for a period of 2 months. The redfish oil contained 4.9 +/- 0.1% of its total fatty acids as eicosapentaenoic (20:5(n-3)) and 2.3 +/- 0.5% as docosahexaenoic acid (22:6(n-3)), the predominant fatty acids being gondoic (20:1(n-3)), 21.9 +/- 0.9% and cetoleic acid (22:1(n-11)), 21.7 +/- 1.7%, which are of dietary origin. Daily caloric intake was similar to the oil-fed versus control rats. However, the oil-fed animals weighed significantly more than the controls after 2 months of oil supplementation. Redfish oil reduced serum triacylglycerols by 54% in males and 45% in females after 2 months. VLDL levels, after the same time period, were reduced by 44% in males and 39% in females. HDL lipid mass was significantly reduced in both sexes (by 27% in males and 49% in females). However, the levels remained above those of male LA/N +/+ rats of the same age and Long-Evens rats. Olive oil feeding significantly reduced serum cholesterol, triacyglycerols and phospholipids in male but only cholesterol and phospholipids in female animals. This oil had no significant effect upon VLDL total lipid levels in either sex, but significantly increased the particle diameter with a concomitant reduction in the cholesterol and phospholipid content. HDL total lipid levels were unaffected: However, HDL total cholesterol increased significantly in males only. Both oils markedly reduced serum LDL levels in both sexes.(ABSTRACT TRUNCATED AT 400 WORDS)